A novel Gram-stain-negative bacterium, designated strain PC-2 T , was isolated from penicillin fermentation fungi residue with pig manure co-compost in China. Phylogenetic analysis, based on 16S rRNA gene sequence comparisons, revealed that strain PC-2 T should be assigned to the genus Chelatococcus and that it had 98.9 % similarity with Chelatococcus daeguensis, 98.8 % with Chelatococcus sambhunathii, 98.4 %, with Chelatococcus caeni and 96.0 % with Chelatococcus asaccharovorans. The G+C content of genomic DNA was 70.9 mol%. On the basis of the phylogenetic analysis, DNA-DNA relatedness values, phenotypic characteristics and chemotaxonomic data, strain PC-2 T represents a novel species of the genus Chelatococcus,
The genus Chelatococcus was first proposed by Auling et al. [1] as a novel genus. It falls within the class Alphaproteobacteria and its members are defined as Gramstain-negative, moderately thermophilic, have high G+C contents and C 18 : 1 !7c as the main fatty acid. At the time of writing, the genus Chelatococcus comprises four species: Chelatococcus asaccharovorans and Chelatococcus daeguensis isolated from wastewater [1, 2] ; Chelatococcus sambhunathii from hot spring sediment [3] and Chelatococcus caeni from a sludge sample of a biofilm reactor [4] . In the present taxonomic study, we used a polyphasic approach to investigate strain PC-2 T , which was found to represent a novel species belonging to the genus Chelatococcus.
Strain PC-2 T was isolated from penicillin fermentation fungi residue with pig manure co-compost samples collected from the HengXi, Nanjing, PR China (N31 43¢ E118 45¢) by means of the standard dilution-plating technique. Isolation was achieved using Luria-Bertani (LB) agar with 200 µg of penicillinat 40 C for 7 days. Colonies that appeared on LB plates after 3 days were subcultured to obtain pure cultures. A moderately yellow colony was selected for further analysis and was named strain PC-2 T . To investigate its morphological, biochemical and physiological characteristics, strain PC-2 T was routinely cultivated by using LB medium (1 % tryptone, 0.5 % yeast extract, 0.5 % NaCl and, where necessary, 1.5 % agar; w/v) at 40 C. The morphological characteristics of strain PC-2 T were observed by using transmission electron microscopy (H-7650; Hitachi; Â2.5k) and scanning electron microscopy (S-7000N; Hitachi; Â6.0k) after incubation for 36-48 h on LB at 40 C. Preparation for electron microscopy was performed as described by Yoon et al. [5] . Gram staining was performed as described by Gerhardt et al. [6] . Motility was determined in wet mounts by using phase-contrast microscopy (model MC006-ZPH-500; Olympus; Â600). Growth was tested at various temperatures (5-60 C, in increments of 5 C), pH values (5.0-11.0, in increments of 0.5 pH units, by the addition of KH 2 PO 4 and Na 2 HPO 4 ) and NaCl concentrations [0.1 and 0.5 % (w/ v), and 1-10 % (w/v), in increments of 1 %] on LB broth. Catalase and oxidase activities were detected as described by Smibert and Krieg [7] . Antibiotic susceptibility tests were performed on LB agar plates at 30 C for up to 2 days by using the disc-diffusion method with antibiotic-impregnated discs (BD) as follows: penicillin (100 µg), kanamycin (50 µg), chloramphenicol (30 µg), tetracycline (15 µg), rifampicin (20 µg), ciprofloxacin (20 µg) and erythrocin (20 µg) .The diameter of the inhibition zone was used to judge susceptibility according to the manufacturer's manual. Other biochemical tests and enzymic activities were assessed using API 20NE and Biolog GEN III according to the manufacturers' instructions (BioM erieux and Biolog). C. daeguensis CCUG 54519 T , C. sambhunathii DSM 18167 T , C. caeni KCTC 32487 T and C. asaccharovorans DSM 6462 T were used as reference strains in biochemical and antibiotic susceptibility tests, DNA-DNA hybridizations, and in the analysis of cellular fatty acids.
For analysis of fatty acids, PC-2 T was cultivated on LB agar plates at 40 C for 72 h. Fatty acids from the harvested cells were saponified, methylated and extracted following the standard MIDI protocol (Sherlock Microbial Identification System, version 6.1B). The prepared fatty acids were analyzed by gas chromatography (Hewlett Packard 6890) and components were identified individually by comparison with the retention times of authentic standards and quantified using the TSBA6.1 database of the Microbial Identification System [8] .
Isoprenoid quinones were extracted and analyzed by HPLC (Shimadzu), as described by Komagata and Suzuki [9] , using a YMC-Pack ODS-A column. Polyamines were extracted and analysed as described by Busse and Auling [10] and Schenkel et al. [11] . Polar lipids were extracted, examined by two-dimensional TLC and identified by using the procedures of Minnikin et al. [12] . All of the chemotaxonomic parameters above determined on extracts of 100 mg of freeze-dried cells.
Genomic DNA was isolated according to Hopwood et al. [13] and the G+C content was determined by the HPLC method [14] . The 16S rRNA gene was amplified by the PCR method with the primers 27F and 1492R [15] . The resulting 16S rRNA gene sequence (1385 nt) of strain PC-2 T was compared with 16S rRNA gene sequences available in the DDBJ database using the GenBank database (http://blast. ncbi.nlm.nih.gov/Blast.cgi) and EzTaxone server [16] . Phylogenetic relationships were analysed using the neighbourjoining [17] , maximum-likelihood [18] or maximum-parsimony [19] algorithms with the MEGA 5.0 software package [20] on the basis of 1000 replicates. Evolutionary distance calculations were based on the Jukes-Cantor model [21] for the neighbour-joining and maximum-likelihood methods. DNA-DNA hybridization experiments were performed by the optical renaturation method [22] using a Lambda35 UV/VIS spectrophotometer (PerkinElmer)/PTP-1 Peltier System. Every hybridization experiment was performed with five replications and the highest and lowest values in each experiment were excluded. The DNA-DNA relatedness values were expressed as the mean values of the remaining three values.
Cells of strain PC-2 T were rod-shaped, Gram-stain-negative, motile by means of a single polar flagellum, 0.8-1.0 µm wide and 1.8-2.8 µm long (Fig. 1) . Colonies were circular, smooth, glistening, moderately yellow and 0.8-2 mm in diameter after inoculation on LB agar for 2 days at 40 C. The morphological, cultural, physiological and biochemical characteristics of strain PC-2 T and related species of the genus Chelatococcus are shown in Table 1 . The differences in some features, such as NaCl concentration, temperature and pH ranges for growth, substrate utilization (from gluconate, inositol, malate, malonate, mannitol, Lproline, rhamnose, salicin, L-serine, D-sorbitol), acid production (from cellobiose, esculin, D-fucose, glucose, mannitol, rhamnose, sorbitol), as well as antibiotic sensitivity to kanamycin (50 µg), chloramphenicol (30 µg) and erythrocin (20 µg), distinguish this strain from related species of the genus Chelatococcus.
The fatty acids making up more than 1 % of the total in strain PC-2 T were C 18 : 1 !7c (50.7 %), C 19 : 0 cyclo!8c (22.3 %), C 18 : 1 2-OH (6.9 %), C 18 : 0 3-OH (4.8 %), C 14 : 0 3OH/C 16 : 1 iso I (4.6 %), C 16 : 0 (3.4 %) and C 18 : 0 (2.8 %). These fatty acid profiles are similar to those of the four species of the genus Chelatococcus with validly published names, although there were differences in the proportions of some fatty acids (Table 2 ). The DNA G+C content of strain PC-2 T was 70.9 %. The almost-complete 16S rRNA gene sequence (1380 nt) of strain PC-2 T was determined and compared with those of representative species of the genus Chelatococcus. Strain PC-2 T was most closely related to the type strains of C. daeguensis CCUG 54519 T (98.9 %) and C. sambhunathii DSM 18167 T (98.8 %), followed by those of C. caeni KCTC 32487 T (98.4 %) and C. asaccharovorans DSM 6462 T (96.0 %). Phylogenetic analysis, based on 16S rRNA gene sequences of members of the genus Chelatococcus and members of the related genera (Methylocystis, Methylosinus, Bosea, Microvirga) showed that strain PC-2 T occupied a distinct position and formed a relatively stable branch with other species of the genus Chelatococcus (Fig. 2) . Levels of DNA-DNA relatedness between strain PC-2 T and the type strains of C. sambhunathii, C. daeguensis and C. caeni were 47.8 % (SD=1.8 %), 19.5 % (SD=1.6 %) and 26.7 % (SD=1.8 %), respectively. These values are well below the threshold value (70 %) recommended by Wayne et al. [23] for delineation of species.
Based on the distinctive phenotypic, chemotaxonomic and genotypic characteristics and the DNA-DNA relatedness values, strain PC-2 T can be considered to represents a novel species of the genus Chelatococcus, for which the name Chelatococcus composti sp. nov. is proposed. pH range for growth 6-10 6-9 5.5-9.5 5.5-10 6-8.5
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